Introduction
Recently, there has been wide-spread discussion about the use of isolated human populations for the identification of genes responsible for complex traits [1, 2] . The usefulness of isolated populations in these studies has been widely shown [3] [4] [5] [6] [7] [8] [9] . Isolated populations originate from a restricted number of founders due either to a past migration event or to a past reduction in the population size (e.g. a bottleneck). Because of this founder effect and limited gene flow, it is possible that fewer risk alleles might underlie complex disorders in those populations. Moreover, the effect of genetic drift can be considerable [10, 11] , causing an increase in the frequency and the attributable risk of particular alleles. The presence of inbreeding and extended genomic regions in linkage disequilibrium (LD), together with previous mentioned factors, contribute to make the genetic background extremely homogeneous. Such genetic homogeneity is a great advantage in the initial approach to gene mapping, even though it could be a disadvantage in the subsequent step of refining the identified genomic regions.
Members of isolated populations share a common environment and a very similar life-style, thus the environmental diversity is greatly reduced. The availability of extensive genealogical records can provide large genealogies, potentially highly informative for linkage analysis. Therefore, in these genetically and culturally homogeneous populations, a large proportion of individuals presenting a given trait are likely to share the same trait-predisposing gene inherited from a common ancestor. Finally, additional features such as the presence of extensive genealogical records, and possibility of standardized phenotypes [12] enhance the value of these populations for the studies of complex traits.
The main features of isolated populations have been extensively reviewed [13] . It is clear that every isolated population carries the signs of its own demographic history. Knowledge of the underlying population structure is essential to design studies for gene identification and the choice of statistical methods critically depends on features of the population [14, 15] such as the degree of isolation (ranging from 'extreme' to 'mild'), the length of time that the population has remained isolated and the size of the founding nucleus. In the current literature about isolated populations, such demographic characteristics have been primarily evaluated for those representing extreme cases of isolation, such as the Amish or the Hutterites. On the other hand, the structure of only a handful of 'mild' isolated populations has been characterized, although a number of such isolates have been identified [16] [17] [18] .
Here we describe the population in the village of Campora in South Italy, which suffered a bottleneck in the 17th century and has remained geographically isolated until the last century. In this population we have recently identified a locus associated with hypertension [9] . Moreover, our preliminary data indicate that linkage studies in the Campora population will also be a powerful tool to detect QTLs. In this paper, we trace the genetic history of Campora and establish its degree of isolation, applying both genealogy-based and genetic-based strategies. Our analysis provides a description of the Campora population as a model of a mild genetic isolate.
Historical Background
The area that today corresponds to the National Park of 'Cilento and Vallo di Diano', within which Campora is located (see map in fig. 1 ), was originally occupied by Greeks during the 8th century BC. In the middle of the 5th century BC, the Lucanians conquered the internal area without reaching the coast. Subsequently Lucanians were chased from this territory by the Greeks. The community of Campora was already present at the time of Lucanians but no further historical information is available until the 11th century [19] .
In the 8th century, groups of monks coming from the Byzantine Empire reached the coast of the area that today corresponds to the park. In the 10th century, the monks were forced to move to the internal hilly region to elude the coastal invasions of Saraceni coming from the middle East. Once there, the monks organized groups of local people into villages. Among those was Campora, for which the arrival of monks has been dated at the beginning of the 11th century.
Presumably, the first nucleus of inhabitants was made of individuals of Greek and Lucanian origin employed in the agricultural activities of the monastery [19] . Subsequently, despite different dominations affecting the village after its foundation, none of them contributed to the population in terms of individuals. In the second half of the 16th century, there was a general scarcity of food in the area surrounding Campora. The famine lasted about one century and was followed by a severe epidemic of bubonic plague. The first registered case of plague in the area of Campora dates to the year 1656 in the nearby village of Novi Velia.
According to historical sources and owing to its geographical position, Campora experienced isolation from its foundation until the end of the World War II. A first wave of emigrants went to America at the end of 19th century while a second one, mainly directed to big cities in Italy, moved after World War II and is still occurring ( fig. 2 ). The first wave was compensated by a high birth rate. However since the second half of the 20th century, births have decreased (data not shown) while emigration has been constant and has gradually reduced the number of individuals currently living in the village from 1,300 in 1880 to only 500 at present.
Subjects and Methods

Subjects and Genealogy
Extensive genealogical data from the 16th century up to the present day have been collected by consulting the Registry Office and the Parish archives. Additional information about emigrated people was obtained by directly querying inhabitants about their relatives. Comparison and integration of this information led to the accumulation of 10,737 individual records of which 1,719 are of living individuals.
Demographic data on Campora from the 16th to 18th century result from 'stati delle anime', a type of religious census present at that time. For later centuries, data derive from civil census. Exogamic marriages were counted from the registries of the Parish.
Matrilinear and patrilinear genealogical lines (GLs) were built by scanning the pedigree with a Perl algorithm to connect each individual with the parent of the same sex, proceeding until no further connections were possible.
The mean generation time (MGT) was calculated as the average age of individuals at the birth of his/her children. Individuals in the whole genealogical dataset were considered. We found a value of MGT = 32.5 8 8.0 years (females MGT = 30.9 8 5.5 years; males MGT = 34.1 8 5.8 years).
All individuals participating in the study, recruited among both resident and immigrants, signed an informed consent in accordance with the Declaration of Helsinki (World Medical Association). The study was approved by the Ethics Committee of Azienda Sanitaria Locale Napoli 1.
DNA Preparation and Genotyping of Microsatellite Markers
Genomic DNA was extracted from 10 ml of peripheral blood using a Flexigene kit (Qiagen) following the manufacturer's instructions. Genotyping at 1,122 autosomal microsatellites (average marker spacing of 3.6 cM and mean marker heterozygosity of 0.70) was performed by deCODE genotyping service on 584 individuals. Mendelian inheritance inconsistencies were identified using the Pedcheck program [20] .
On the Y chromosome, a set of seven microsatellites (DYS19, DYS385, DYS389, DYS390, DYS391, DYS392, DYS393) was analyzed. Primer sequences were obtained from the Genome Database (http://www.gdb.org). Polymerase chain reaction (PCR) cycling conditions were 95 ° C for 10 min, then thirty cycles of 95 ° C for 30؆, annealing at 55 ° C (for DYS19, DYS390, DYS392, DYS393) or 57 ° C (for DYS391) or 62 ° C (for DYS385, DYS389) for 30, then synthesis at 72 ° C for 30, and finally 72 ° C for 7. PCR products were loaded on a MegaBACE1000Flexi (Amersham) and genotype data were analyzed using Fragment Profiler software.
Six microsatellites in the Xq13 region (DXS983, DXS8092, DXS8037, DXS1225, DXS8082, DXS986) were considered for Linkage Disequilibrium (LD) analysis testing. Primer sequences were obtained from the Genome Database. PCR cycling conditions were 94 ° C for 2, then 94 ° C for 30, 60 ° C to 65 ° C (-0,5 ° C/ cycle) for 30, then 72 ° C for 30 over 15 cycles; 96 ° C for 15, 65 ° C for 30, 72 ° C for 30 over 20 cycles and finally 72 ° C for 4. PCR products were loaded on a MegaBACE1000Flexi (Amersham) and genotype data were analyzed using Fragment Profiler software.
mtDNA Analysis
Seven fragments were amplified from mtDNA. For each fragment, the position of the first base of the primer on the light (L) strand and on the heavy (H) strand, according to the reference Population trend of Campora according to historical and civil census data from the 16th century to recent time. A strong reduction in population size is evident across one century (dashed line) since the middle of 16th century (due to famine and the 1656 plague epidemic) followed by a period of population expansion. It is also possible to notice a minor reduction at the end of the 19th century most likely corresponding to the first migration wave. Finally, since the beginning of 20th century migration diminished the number of individuals currently living in the village to 500 (not shown).
sequence [21, 22] is: L15996-H16401; L1643-H1874; L6909-H7115; L8845-H9163; L10290-H10557; L9932-H10088; L15428-H15682. Haplogroups of mtDNA [23, 24] were determined through the analysis of restriction polymorphisms (in brackets) as follow: H (-10394 DdeI; -7025 AluI); T (-10394 DdeI; -15925 MspI; +15606 AluI; +13366BamHI); U (-10394 DdeI; +12308 Hin); V (-10394 DdeI; -4577 NlaIII); W (-10394 DdeI; -8994 HaeIII; +8249 AvaII); X (-10394 DdeI; -1715DdeI); I (-1715DdeI; -4529 HaeII; +8249 AvaII; +10028 AluI; +16389 BamHI); K (+12308 HinfI; -9052 HaeII); J (-16065 HinfI; -13704 BstNI); M (+10397 AluI); L (+3592 HpaI); preH (-10394 DdeI; +7025 AluI; +16517 HaeIII). Enzymatic reactions were carried out at 37 ° C for 90 in a reaction volume of 20 l using 6-8 l purified PCR product/reaction.
Polymorphisms in the Hypervariable Region I (HVR-I) were determined by sequencing from nucleotide 15940 to 16383. Sequencing was done using BigDye Terminator Cycle Sequencing Ready Reaction (Applied Biosystems, Warrington, UK) and loaded on an ABI PRISM 377 DNA analyzer (PE Biosystems). Sequences were analysed using AutoAssembler software (Applied Biosystems, Warrington, UK).
Statistical Analyses
Coefficients of inbreeding ( f ) were evaluated from the genealogy using two different algorithms: the one proposed by Karigl [25] implemented in the KinInbCoef [26] (http://galton.uchicago. edu/ ϳ mcpeek/software/CCtests) and the Stevens-Boyce algorithm [27] implemented in the KINSHIP module of the PEDSYS software (http://www.sfbr.org/pedsys/pedsys.html).
The Fisher test associated p value for the evaluation of LD on the X chromosome was determined using the Haploxt module in the GOLD package [28] (http://www.sph.umich.edu/csg/abecasis/GOLD/) in a sample of 63 unrelated males.
To assess disequilibrium between alleles from autosomal markers, we inferred haplotypes using Merlin (http://www.sph. umich.edu/csg/abecasis/Merlin/). We manage to infer the haplotype of 635 individuals, belonging to a 2,947-member pedigree. Among those 635 individuals, we chose 73 whose coefficient of kinship was ! 0.0625 (first cousin) using KinSamp, an algorithm that we developed that take into account the kinship matrix obtained by KinInbCoef to choose a sample of individuals allowing a degree of kinship defined by the user. We analyzed pairwise disequilibrium on haplotype data using the software miLD-2.1 (http://www.geneticepi.com/Research/software/software.html), which implements the calculation of a corrected D value (Dadj) [29] . Dadj is based on the traditional Lewontin's multiallelic measure of LD, the multiallelic D, but it is corrected in order to minimize the effect of sample size and allele frequencies, allowing the comparison between samples with different sizes. The miLD-2.1 software also allows the estimation of the significance of LD through the MLD programme [30] .
Intermarker distances were established on the basis of the DeCode sex-averaged maps using the Haldane map function.
Temporary excess of heterozygosity compared to the expected one in relation to the number of alleles at each locus was tested using BOTTLENECK [31] (http://www.montpellier.inra.fr/ URLB/bottleneck). The 1,072 autosomal microsatellites available were tested for Hardy-Weinberg (HW) equilibrium using a test analogous to Fisher's exact test implemented in the Arlequin package (http://cmpg.unibe.ch/software/arlequin3/). HW equilibrium was tested in a sample of 80 individuals (assembled with KinSamp) whose coefficient of kinship was ! 0.0625 to avoid inference of relatedness in the calculation [32] . HW equilibrium was ascertained for 1,012 microsatellites that were grouped in 5 datasets and used in the successive calculations. Average marker spacing in each dataset is 17.5 cM. This marker spacing avoids overrepresentation in genomic regions that are in linkage disequilibrium, as recommended by the authors of BOTTLENECK. Allele frequencies at microsatellite loci were estimated using the BLUE estimator [33] and used as input for BOTTLENECK. The analysis was carried out under the Two-phased Model of Mutation (TPM) as model of microsatellites evolution. In the software the TPM model combines the Stepwise Mutation Model (SMM) and the Infinite Allele Model (IAM) in a percentage defined by the user. For the former model, the heterozygosity excess after a bottleneck has been demonstrated to be present for a consistent period of time [34] , while under the SMM model the decline of heterozygosity is more rapid and thus not detectable by the software. Although the SMM model is considered to more faithfully represent the true process of evolution of microsatellites compared to the IAM model [35] , most microsatellite data sets fit the TPM more better than the SMM or IAM model [36] . In our case, the SMM component in the TPM model was set to 90%.
Results
Identification of the Study Sample in the Population of Campora
Using data of the parish archive from the 19th century to the present, we estimated the percentage of exogamic marriages (marriages with individuals from different villages) per generation ( fig. 3 ) , considering a mean generation time of 32 years. According to the data, exogamy in Campora through the 19th century remained below 20% but has increased since the beginning of the 20th century (last three generations). Exogamy values are consistent with those observed in another Italian isolate Talana [17] . We want to take into account exogamy in assembling a study sample and thus we considered the analysis of exogamic marriages as a rough estimate of the gene flow. We assembled the study sample among all living individuals for whom genealogical records are available (n = 1,719) including in it all those individuals deriving from ancestors that entered the pedigree before the last three generations, that is before exogamy started to break the isolation.
Matrilinear and patrilinear genealogical lineages (GLs) were determined on the whole genealogy, which includes 10,737 members distributed over four centuries. Each line begins with an ancestor and includes related descendents of the same sex. There is no overlapping among individuals of different lines. Each GL has been dated with the birth year of the ancestor. Table 1 shows the number of GLs starting in each of the four centuries included in the pedigree. Notably there has been a greater turnover of females compared to males due to patrilocal behaviour (tendency of females to move to the native village of the male after marriage) common in this area.
In concordance with exogamy data, most of the matrilinear and patrilinear lineages with still living descendents began in the last century and only 46 female GLs and 70 male GLs were present before 1890 ( table 1 ) . These lines are represented today by 576 living females and 608 living males. These 1,184 living individuals, with at least one ancestor that entered the pedigree before 1890, constitute our study sample. Those lineages that do not have living descendants could have terminated because of emigration or because only descendants of the opposite sex were generated or because there were no descendants at all.
Individuals in the study sample (n = 1,184) represent 69% of the living individuals (n = 1,719) included in the genealogical data. The remaining portion of living individuals (n = 535) includes: subjects for whom a genderspecific parent-sib lineage was missed (15%) and immigrants that recently joined the village (16%).
The study sample was assembled considering matrilinear and patrilinear lineages with the aim of investigating about the founding nucleus of the village through the analyses of mtDNA and Y chromosome. However, although only these two special lines were used, we found out that they catch almost all the information of all the possible ascending genealogical lines (data not shown) and thus we used the same study sample also for the examination of the demographic structure.
A Few Founding Lineages Gave Rise to the Current Population
The genealogical information is limited to four centuries and therefore we cannot investigate the coalescence of GLs before the 17th century. We thus analyzed mitochondrial and Y chromosome DNA to verify the coalescence of GLs by grouping those who present the same haplotype in what we refer to as a 'founding lineage' (FL). It is important to notice that each lineage can include more than one individual, and that is why we talk about lineages and not in terms of individuals. Samples for the analysis were chosen according to GLs in order to sample almost all possible different haplotypes. In fact due to the high degree of relatedness among individuals, a 'random' sampling could easily lead to underestimation of the number of different haplotypes. For each GL, at least two individuals were chosen (if available) to assure the concordance of results within it. The number of female FLs was determined from the 
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number of different mitochondrial DNA (mtDNA) haplotypes present in the sample. By the analysis of 92 sequences of individuals belonging to 46 GLs (2 for each female GL) of the HVR-I region, we described 27 different HVR-I types ( table 2 ) . In a similar study [37] We also performed a study to ascertain which haplogroups, according to the main classification [23, 24] contain the different HVR-I types. We characterized a set of polymorphisms describing the haplogroups typical of European, Asian and African populations and we found nine different groups in the study sample ( table 2 ). There was no African contribution, and only a minor Asian contribution (haplogroup M). As expected, the majority of females (61.4%) belongs to the H haplogroup, the most frequent in Europe. A small percentage indicated as 'n.d.' was of uncertain classification.
As was done for the female FLs, the male FLs were determined by counting the number of different haplotypes on the non-recombinant Y chromosome region in the male sample. We used an informative Y-STR core set (DYS19, DYS389I, DYS390, DYS391, DYS392, DYS393, DYS385) to define the haplotypes. We found 24 different haplotypes that suggest the presence of 24 FLs ( fig. 4 ) .
Linkage Disequilibrium in Campora
It has been well demonstrated that isolated populations show extended regions of LD [38, 39] . Within the Campora population, we analysed a low recombination rate and non-coding DNA segment located on the Xq13 chromosome region [40] that has been previously char- acterized in both large and isolated populations [41] [42] [43] [44] . In this region, tests for disequilibrium among six STRs spanning about 10 Mb were carried out in a sample of 63 unrelated males. Although in the Campora sample, the average number of alleles at each locus is not significantly reduced (data not shown), only 44 different haplotypes in 63 individuals were found. The resulting LD-associated p-values relative to the 15 possible pairs among the six STRs grouped according to the distance between markers are shown in table 4 . The p-values from similar studies on other isolated (Saami, Gavoi) and large populations are also reported [41, 42] . It is evident that in Campora, like in the other isolated populations, a consistent number of marker pairs (12 out of 15) are in significant LD. Results obtained on the X chromosome have been confirmed also in the analysis relative to the autosomal part of the genome. LD-associated p-value and Dadj were evaluated among all possible pairs of syntenic markers and then marker pairs were grouped according to their recombination interval in classes as shown in table 5 . For each class the average of the LD-associated measures is reported and compared with two other isolated populations: the GRIP from the South West Netherland [18] and the one of Palau from Oceania [45] . As shown in the table, when recombination intervals are ! 0.1, both the percentage of pairs in significant disequilibrium and the Dadj in Campora are doubled compared to the GRIP population and more than doubled compared to Palau. In classes of greater recombination interval, the trend changes and values become comparable among populations. Overall, these results indicate that in the genome of the population of Campora, extended regions show significant LD as in other isolated and sub-isolated populations.
The Population of Campora Experienced a Bottleneck in the Past
The famine of the 16th century almost halved the population and the plague of 1656 halved it again so that in 1669 the population of Campora consisted of only 140 plague survivors ( fig. 2 ) [19] .
A temporary excess of heterozygosity, relative to that expected on the basis of the number of alleles, takes place when a bottleneck occurs. Such an excess is caused by the more rapid decline of the number of alleles compared to the decline of gene diversity (heterozygosity), as rare alleles are lost more quickly. The period of time during which it is possible to estimate the heterozygosity excess depends on the effective population size and on the extent of the population reduction at the bottleneck [34] . We assessed heterozygosity excess in the genome of the Campora population using 1,012 microsatellites in a sample of 584 individuals. The 1,012 loci were ascertained to be in Hardy-Weinberg equilibrium in a sample of 80 individuals taking into account for their relatedness. In table 6 , we show the results of the bottleneck analysis under the TPM model in which the SMM component has been set to 90% and under the IAM. This last option is not representative of the model of microsatellites evolution but it has been considered only for the purpose of comparing datasets of Campora with the only other data available about human. These data belong to an expanding population, far removed from a bottleneck [31] . In Campora, an excess of heterozygosity is detected under both the TPM and the IAM models, suggesting that a bottleneck has occurred. The results of the genetic analysis were matched by the study of the genealogy. We estimated the percentage of the living population derived from FLs originating during the plague period. This period was defined as one generation after the first documented case of plague in the nearby village of Novi Velia (i.e. 32 years after the year 1656). FLs were dated according to the date of the most elderly GLs. We found that 82% of the 1,184 individuals in the study sample belong to 'plague FLs'. In other words, it is legitimate to consider the Campora population as derived from the survivors of the bottleneck, some 13 generations ago.
Inbreeding in the Population of Campora
Average inbreeding ( f ) in the study sample (n = 1,184) was evaluated from the genealogy using a 3,906-member sub-pedigree that included all ancestors of living individuals and that was distributed over 17 generations and over four centuries. Two different computational methods were used and gave consistent results: 82% of the living population have a value of f different from zero; the average inbreeding is 0.00651 8 0.00915. Furthermore, 0.93% of the population show a value of f 1 0.0625 (first cousin), and 9.44% show f 1 0.0156 (second cousin). The f value in the Campora population is compared with those of other populations in table 7 where the genealogy structure of the sample used in the analysis is also reported [46] [47] [48] . In Campora, the average value of the inbreeding coefficient is modest compared to that of populations that have experienced extreme isolation like the Hutterites [49] . The distribution of f in Campora is instead comparable to those of the two isolates from Sardinia. In addition, similar values of the inbreeding coefficients were estimated in other European genetic isolates, such as Wurtenburg and Val di Parma [50] .
We then calculated the average f per generation and plotted it together with the exogamic marriages as shown in figure 3 . From the graph, it is evident that, since the bottleneck had occurred, f increased throughout the period of isolation but this trend changed when the recent gene flow occurred.
Discussion
In this study, we traced the genetic history of the population of Campora and we found evidence suggesting that Campora can be defined as a genetic isolate. The population features and the extent of isolation have been determined on the basis of consistent information coming from the analysis of historical, demographic and genetic data, as well as through comparisons with other populations.
According to historical data, the first considerable nucleus of the population appeared around the 11th century and was of Greek and Lucanian origin. Accurate demo- graphic information is available for the last four centuries. On the basis of this information, we evaluated exogamy in the last three centuries. We observed that exogamy was present through the 18th and 19th centuries, although it has never been consistent (less than 20%) indicating that overall, the population remained subject to a constant but weak gene flow during its growth (mainly due to exogamic marriages from nearby villages). However, as exogamy had conspicuously increased in the last century, we decided to take it into account. Thus we planned a strategy to define a study sample, tracing back matrilineages and patrilineages in order to exclude those individuals whose ancestors entered the pedigree after 1890. We performed this study on the genealogy not only to define our study sample, but also to show that a 'core' population can be obtained from complex genealogies of populations in which isolation starts to decline. In fact, many populations, like Campora, have experienced periods of geographical isolation in the past and only recent exposure to migration. Such populations are probably going to lose their characteristic features in the near future, and therefore they deserve critical attention in the present day [51] .
We estimated that in 96.7% of the study sample population there are only 17 and 20 female and male sex-specific haplotypes, respectively (10 out of 27 female FLs and 4 out of 24 male FLs have a number of descendents ! 1% of the total population) thus indicating that the population of Campora is genetically homogeneous. Moreover, there is a striking difference in the number of living descendents among FLs, most probably because of random sorting of alleles through genetic drift. The same difference has been found in a similar study in the village of Talana in Sardinia, where only eight Y chromosome haplotypes represent 70% of current males and ten mtDNA haplogroups represent 77% of current females [17] . Correspondingly, in Campora, 74% of the living males are represented by ten different haplotypes and seven mitochondrial haplotypes account for 76.6% of living females.
Evidence of genetic homogeneity also comes from the LD analysis. We have demonstrated that LD extends over wide regions in the genome of the population of Campora. Moreover the comparison with the GRIP population, whose founding nucleus is dated to the middle of the 18th century [18] , suggests that the founding nucleus of Campora must be earlier to it. This is consistent with the historical hypothesis of the first settlement of Campora in the 11th century.
Using a dense map of microsatellite markers, we observed that the population recently experienced a bottleneck. To our knowledge, this is the first example of bottleneck evaluation in a human population based on such a large set of genetic markers. Most likely the bottleneck coincides with historical reports about the plague of the 17th century through which almost all the ancestors of the living individuals have passed. This is also suggested by the 'dating' of FLs, which shows that the living individuals derive from ancestors who were already present in the village before the plague and thus survived it. Thus due to the bottleneck, Campora can be considered a young isolate ( ! 20 generations) according to the Heutink and Oostra classification [51] , despite the fact that its founding nucleus seems to be more ancient.
Inbreeding is present in the population (mean inbreeding coefficient is 0.006), but is not as high as in 'extreme' human isolates, like the S-leu Hutterites [49] , which could be considered close to the upper limit for human populations. Campora instead can be considered a 'mild' isolate, like two other isolates from Sardinia [17, 47] , where the average inbreeding in the population is also moderate. These kinds of isolates are certainly more common in humans and their usefulness in complex trait mapping has already been demonstrated.
A reduced number of founders and the presence of inbreeding provide evidence that isolation has occurred. Further, the progressive increase of inbreeding since the bottleneck suggests that mating was occurring mainly between individuals who were becoming more and more similar genetically; apparently, people from outside the village were only marginally participating in the mating. Hence, this inbreeding trend provides evidence that the population expanded under conditions of isolation, even though it is possible that, because of a partial availability of genealogical data in the 17th century, inbreeding in the first generations is slightly underestimated. We note that for the 19th and 20th centuries, inbreeding sharply decreases when exogamy rises, which is an argument in favour of the completeness of the genealogical data.
The determination of GLs from the genealogy was crucial to achieve many of the results in our present study. Due to the presence of the Catholic Church in Italy, written records of births, marriages, and deaths have been produced since the 17th century. Consequently, wide ranging genealogical information is available for many villages and provides a valuable resource for population genetics. We want to emphasize the role that genealogical information has played in our study, showing how it can integrate and support the genetic analyses. In fact, matrilinear and patrilinear GLs allowed us to assemble the study sample and played a key role in sampling for mtDNA and Y chromosome haplotype analyses. In addition, GLs tell us how successful was the DNA sampling. According to genealogical data, we managed to sample almost all the population. We found that the 9% of males for which no DNA is available are grouped in 25 different lineages, each lineage thus contributing to a very small number of males. In contrast, the female sampling was more successful: only about 2% of the females, corresponding only to three different lineages, could not be sampled.
With this work, we have demonstrated that Campora is a young and homogeneous isolate. We also proved the usefulness of the comparison of genealogical and genetic information to investigate the structure of human populations. These characteristics, together with the environmental uniformity and an accurate phenotype description, make this population a valuable resource for the study of complex traits.
